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AbHtract: TIun stiuly is an itivc* liKalioti <>( llir Miio)raIi-s in llu- 
;•< liinnus (if VanK'niinK-'l*-ii'- ri'c samples were Colleeled fruiii 
cikIu different areas on YanK ininK-slian. Ity repeated etiltivaiion and 
oliser\ation. |9 spei ies were Identified. They lieloiiK I" seven different 
rtellera: 1| spiles of Mmor, t speeies of Rhitopus. 2 speeies of 

CunninghamiUa. I spei les of Loemaniia, 1 spci ies of Syncrph itaftruni, 

I -peeies of Mortiertlla (2 varieties), and I species of Zygorhynrhus. 

.^inoiiK those (iillei ted. Mucor. Cunninghamrlla and Rhizopus were 
tile Keiiera most frequently encountered. Newly reported speeies 
of Miicorales to Taiwan are; Mucor lulcuf, M. carinns, M. hrtrrospo- 
ru%. M. getifrrnsif. Rhizopus arrhizus. Zygurhynchus moellen. Mortiertlla 
ranuinniana \ar. ran:anniana. MorticrcllJ ramitmijna \ar. ;ind an 
unidentified species of Cotmansia. 

INTROinCTION 

The Murtrrale.*; is an order of the I’hyromyceles. ils sporanRiospores lack flaRella 
faplanospores). inosi are saprophytes, and Rrow abundantly in the soil especially 
in acidic humus. 

It is the purpose of this study to present a survey of the funRal flora of the 
Mticorales of YanR-ininR shan. Thirty-four .soil samples were collected from eiRht 
sites tin YanR-miiiK-shan. 

The mucoraceous fuiiRi from YanR-miiiR-shan .soil which have previously been 
reported are Minor joranuus Wehmer (Adachi & lliranayashi, HK}?). M. glohosns 
I'ischer. M. liiinprosf>orus I.endner (Chien. 1972), and .\f. aJrvnlilius Oudemens (Liti 
(Si YaiiR. 1972). No taxonomic study on the Mticorales of ihis area has been done. 
Nineteen species of Mticorales were isolated and identified, these belonR to 7 Renera. 
l.iviiiR cultures tif these species are maintained in the MycoloRy Laboratory. De¬ 
partment of Botany. National Taiwan I'niversity. 

MATERIAL AND METHODS 

fl) Soil samples; Soil was collected from eiRht sites on YanR-minR-shan, they were 

all luinius samples Rathered from under litter, or road-side shrubs. The litter 

and the upper cm of soil was discarded and a short pliiR of the underlyinR 

soil was collected and placed in a plastic baR and transported to the laboratory. 
(2) Media used in present study: (Booth. 1971) 

A. Media used for isolation: Carrol ARar ;CA). Corn Meal ARar (CMA). Mar¬ 
tin’s Medium. 

B. Medium used for cultivation: Mucor Synthetic ARar (SMA', 

C. Medium used for stock culture: Malt Yeast Kxiract ARar (MYK). 

(1) Ke-cjirch Assi>l.int in the Dep.trimeni of Ih.i.tny, N.-ili(in:il T.iiw.in fiiiv. 

(2) 1 ale frofessur of Hoi.iny. N:Uion.-il T.niwan fiiiv. 

(3) ProfecMir of Hol.iny. N.ilinn.-il Taiwan I’niv. 


70 


TA1WANIA 


Vol. 19. No. I 


Tabic 1. Showing date of collection, culture no, and total number 
of times isolated. 


N.nmr n( fiiiiKiiv 

Ciil. no. 

Palo of rollrction 

Total no. of timrs 
isolaird 

Mueor advmtitius 

HKD 

Ocl. 1972 



9(3) 

On. 1972 

2 

M. corticotus 

IH(2) 

Prc. 1972 

1 

M. genrvfnsit 

:»«KD 

Feb. 1973 

1 

M. htUroiporui 

7(3) 

Pel. 1972 ' 

1 

.\t. Janssrni 

KD 

Srp. 1972 



7(4) 

Ocl. 1972 i 



20(4) 

Prc. 1972 j 

: 5 


13(2) 1 

Nov. 1972 j 



31(3) 1 

Mar. 1973 ! 


M. lamprosporut 

7(9) 

Oci. I9r2 



23(1) 

Jan. 1973 

2 

M. luUut 

4(9) 

Srp. 1972 ' 

' 1 

M. mucedo 

18(9) 

Srp. 1972 

1 

M. piriformis 

21(1) 

Dec. 19r2 

1 

M. »p. 

33(1) 

Apr. 1973 

1 

M. Parian s 

13(C) 

Nov. 1972 ! 

1 

Cotmansia >p. ^ 

:m(i) j 

j Apr. 1973 j 

1 ' 

CunninghamfUa rchinulata | 

9(1) 

Srp. 1972 1 

1 • 

C. rifgans 

fid) 

<»rl. 1972 1 

1 


:i4(2) 

Apr. 1973 

.3 


20(6) 

Prc. 1972 


MortiertHa ramanniana var. 

2«K1) 

Prc. 1972 


ramanniana j 

20(3) 

' Prc, 1972 

2 

MortitrtUa ramanniana var. 

20(2) 

Prc. 1972 

1 

Rhitopus arrhixus 

r.(5) 

Srp. 1972 

1 

R. nigricans 

7(5) 

Oct 1972 


1 

, 20(5) 

Prc. 1972 

3 


33(4) 

Apr. 1973 

1 

Syncephalastrum ractmosum 

4(5) 

Srp. 1972 

I 1 

Zygorkynchus moellcri 

4(2) 

Srp, 1972 



13(8) 

Nov. 1972 

1 ^ 


(3) Methods of Isolation: 

A. Dilution plate method (Barron, 1971): (1). 25g. dry weight of soil was placed 
in a sterile measuring cylinder and the volume was made up to 250 ml with 
sterile 0.15^ water agar. (2). The soil/agar mixture was poured into a flask 
and blended for 30-60 sec. (3). 5 ml of this blended primary suspension 
was transferred with a widc-mouth pipette, into 45 ml of 0.15^ sterile water 
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agar blank in a flask. (4). r)inl sample was transferred through a succession 
of agar blanks until the desired final dilution was reached, (b). 1 ml ali- 
quotes of 1/100, 1/1000, 1/10000 dilutions were pipetted into each of three 
Petri dishes for each diluti<in, and 10 lb ml of cooled (4bX) agar medium was 
added. (6). The soil suspension was mixed with the medium by gentle swirling. 

B. Soil plate method (Warcup, 19b0): 1 l.bg. dry weight of soil was transferred 
into a sterilized Petri dish and 10 ml of cool (4b"C) agar medium was added. 
Sometimes, the soil particles were mixed with a few drops of distilled water 
bef(»re the medium was added. 

C. Modified method: 1 l.bg. dry weight of soil was added to 10 ml of cooled 
agar medium. 

For isolation, these plates were incubated at 22±-2*C for 24 hours, then examined 
under a dissecting microscope. Single spore or single sporangium i.solation was 
used to secure a pure culture. Identifications were based on pure cultures grown on 
SMA at 22-t2*C. 


OBSERVATION AND RESULTS 

Nineteen species (including 2 varieties), representing 7 genera were i.solated 
(Table I) and identified. Among them 11 species belong to Mucor\ 2 species to 
Rhizopus', 2 species to Cunninghamella', 1 species to Mortierella (2 varieties): 1 
species to Syncephalastrum: 1 species to Zygorhynchus; and 1 species to Coemansia. 
Details of which arc presented as follows: 

1. Mucor adventitiuH Oudemans, Oudemans & Kaning, Extr. Arch. N4erl. Sc. Nat. 

11. 7: 278, 1902 (Gilman 19r)7: Zycha & Siepmann 1969). PI. I, Fig. 1. 

Turf white, about 2.2 cm in height: sporangiophores simple or branched, b-9/< 
in width: sporangia at first white, later becoming gray, globose, 40-b7/i in diameter, 
sporangial wall diffluent: columella oval, with a flattened, wide base, 16.3-30 x 
20-10/1. collar present: sporangiospores elongate, 2-4 X 4-7/<: chlamydospores pre¬ 
sent in substrate, zygospore not observed. («9(3), 810(1)). 

2. Mucor corticolua Hagem. Ann. Mycol. 8: 277, f. 8, 1970 (Gilman 19b7: Zycha & 

Siepmann 1969'. pl. I, Fig. 2. 

Turf at first light gray, later becoming grayish-brown, about 2.b cm in height: 
sporangiophores at first simple, later with few sympodial branches: sporangia 
dark brown when mature, globose, 40^ lOb/i in diameter, sporangial wall diflluent: 
columella oval or subglobose, 2b^-70 x 2b-60/i, collars present; sporangiospores oval, 
4-7 X 3-5/1 (1:1.2-1.71; zygospore and chlamydospore not observed. (#18(2)), 

3. Mucor genevenais Lender, Mucor. Suisse, p. 80, f, 27, 1908 (Hcsscltine 1954; 

Gilman 1957; Zycha & Siepmann 1969). PI. I, Fig. 3. 

Turf dense, light gray, 1.5 cm high: sporangiophores simple or with sympodial 

branches, 5-7/i in diameter: sporangia globose, 100/< in diameter, sporangial wall 
soon diflluent, collars present: columella pyriform to oval, 20-35 x 10.5-30/i: spo- 
rangiopores elongate, 2-3 X 4 7/« (about 1:2); zygospores numerous, produced on 
adjacent branches, but not on forks of the same branch, near the substrate, giving 
the culture a blackish zone, 25 .55 x 29^ 52.5 /j: exines very thick, with warts 3-4/< 
in length, at first brown then brownish-black: suspensors equal or somewhat 
unequal: zygophore 6.3 lO/i in diameter: homothallic. (830(1)). 

4. Mucor heterosporus Fischer, Kabenhorst. Krypt. FI. 1: 199, 1892 (Gilman 1957: 

Zycha & Siepman 1969). PI. I, Fig. 4. 
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Turf hiifh, up to :] nn, at first rrcam mlorod. lator yollowish brown, bypbar 
with syinpodial braiiclirs. about 7 ll/< in dianu'Irr. with many yellow oil dropk-ts; 
sporangia iflobose. 10 ll0/« in diameter. .Ml first rcdofless. Ilu'u jfrayisb brown; spo- 
ran^ial wall easily difllueul. leaving a eidlar at the base: eolumella smootb. ov;d or 
nkd)ose: sporaiitfiospores iflobose. reniforiu or irreifular. about Il/j in diam»‘ter: 
gemmae and zyj'«)spores nt>l observed. isT'dt). 

.Mucor jansHeni I.endner. Mucor. Suisse. .SH. f. HO, |f>0K Gilman 10r»7: Zyrba iK: 
Siepmann lObO; Cbien 1072'. 1*1. I, Kijc. «. 

Turf low. velvety (on SMA at 22 ! 2 C '. becominj' Kray to dark at maturity with 
pale Kray maiKius: turf up to ('» mm liiKb: sporaiiKiopbores branebed; sporauKia 

H. ") aO/j in diameter. Rbdmse. sporaiiKial walls persistent or fraKile; eolumella rounded 
with a wide flattened base, eollars present, 27 :!!>/{ in diameter, tinted deep blue or 
Kray. sporauKiospores Klobo.se. I O/t in diameter: eblamydos|>ores and zyKospores not 
(d)served. fsl 1 ■. s7 r. s20 I . sKf 2'. sill . 

fi. .Muror lami)ro«porus I.endner. Mueor. Suisse. 02. 100.8. (iilnian 10.">7; /yeba iK- 
Sieptnann 1000: Cbien J072 . I’l. I. Fijf. r», 7. 8. 

Turf at first white. later beeominK pale Kray, lit iKbl uii to H eiu. at 22 t 2 C form 
iuK a dense, tbiek felt: liMihae branebes sympodial.ti lO/t in diameter; sporaiiKia of 
2 types: larKer sptuaiiKia produeed tm the main sporanKio|)hores are Kb'bose. mt*sl 
are 28 lO/i ;ma\. 70/e) in diameter. spoiaiiKial walls ditlluent; smaller sptiraiiKiola 
are prttdueed t»n slender, eurved or eireinale side branebes. 12 17/e in diameter, 
monospoituis: etilumella tiome sbaped or Klobose. 10 iiO 10 in diameter: spo- 
raiiKiospores rounded or aiiKular. smtioth, byalitu , mostly 7.0 . 10/e i7 ,.m 8.7 7..'> 

lO/i): zyKotes and Kemmae not ob.served. (57(0). s2H(l' . 

7. Mucor luteuH l.innemann. I'ktra 130: IfCi, f. 11. 10:10. (Gilman 10.">7; Zyeba & Siep¬ 
mann 1%0 . ri. I. Fijc, 0. 

'I'urf deep eream colored, about 2.2 cm. with many .small ctdonies around the 
main ctdony. m\eelium KfttwinK in the substrate conlainiiiK many yellow particles. 
appeariiiK oraiiKv yellow on the underside: spt>ranKia Klobose, Kray when mature. 

I. M H."»/« in diameter. sporaiiKial wall slowly ditlluent. collars present; sporanKiopbores 
simple or sympodially branebed. vt ll/e in diameter: spores mostly eloiiKale. simie 
ellipsoidal. 2 3X1 (),<« d: 1-3 2). size not uniform: columella eRR shaped. sliRbtly 
pyrifrom or subKlt»btise, I7..> Hb.a v 20 12..”)/e; zyKospores not observed. (sl{0)). 

8. Mucor mucedo (L.) Freseniu.s. Heiltr. Myktd. 7. f. I 12. 18.30. ((iilman 10.37: 

/.ycha & Siepmann lOGft; Yan.R tS: l.iu 1072,. 1*1. I, Fijf. 10. 

Turf white, byphae prostrate on surface of aRar in dark, but erect when Rrown 
in liRbt. up to 1..3 cm bi.Kb: sporanKiopbores at first simple, later sympodially 
branched. 10 87/( in diameter: sporauRia Rlobo.se. hyaline. 160 6.30/e in diameter; 
visible with naked eye: sporauRial wall persistent, with needle-shaped crystals on 
the surface; columella eRR shaped, 120 12:3 x 1.30 170/i: sporauRiospores larRe. oval 
or elouRate, 6.3 7..3 X 11 l l/i; zyKospores iV: Kemmae not ov.served. (slS'O)). 

The Rfoss morpholoRy of 5|8(0> resembles .\fitiOr mtuedo, to which it may be 
related. Hut it has 2 distinct characters: (a', the sporauRial wall of .V7. mmedo is 
easily dissolved, while the wall of 5l8;‘») is not ditlluent. (b). the turf of M.uiurcdo 
is normally very liiKb. but that «»f slH 0) is less than 1.3 cm. NaRanishi (1960) has 
rep«»rted a species. Minor oh!o)t^is,^onis. which has some characters in common with 
518(9), a comparison between 5l8 9) and N.iRanisbi’s M. ohlongisfionis is shown in 
Table III. The most important difference between them is that the sporanRia (»f 


M.iy. llo <7 ul Siiiilii-N nil ilic Miuiii.il«-> ImiI.iIi-iI yii 



I’latr I. Muror ailrt iililiui. ''iioic^. irfMiX, Muror corttrulur^ : loluinrll.i, MMiX. ;i. Mm or 

vtnsh ''ill' Mi'-|MiiM.rv, .'iiiiiX; 1 . Mucor /hhros/ktrus: spini'. TiiiiiN; K 

Muoir jaiuiftii • |i«>n"-. iiiMiX ; r> 7. X. Mm or liimprosporus: r». iliiiiif-vli.iin-il i oliiiiu-tl.i, 
:illllX: V. -'IMII ,iiii;iiiiii, .MNiX; ,H.-'|h>i .iIikiiiI.i witli Hilly one ^|Hll(■ ilisiilc, .'illllX ; <.K Muror 
lulrus: I•■Itiiiirll.i, .'i 4 xiX; 111. Mucor tuucido: ‘'|<i>i. iiiki.iI w.ill willi iii'('<IIc-sIi.i|H'<I <■ y* 

: l.il. nil lllr Slirf.ur. filNiX. 






II. I. Mucor piiifiirniis «with '-pour-. |;'>N; Muror >11; ('oliiiiu'll;i with 
rii|>liiri'<l s|>iii .iiiKi-<l w.ill, :iiNi\ ; ;t. hi .iii< hiii^ simh .iiiKioiilimf willi I'JSN; 

\-’t. CocmiiHsia ■'P. 1 . ^pl•l .inK'"!-' (• 'mikIi.O, r>tNi\; .S. >p<ii ik I.kIi.i, MmiX; t\. Muror 
variaus: .'iINiX; V .s. (Junniughamrlla rlrgitns: V. hraiuhiii); «onidiiiphiii<■ with 

III I2.'>1 S. (iMiiili.i with vi'i y Nliori or withoiii spiiif*., ftiKlX. p. 

CutiuinghanirUa rrhiiiululii: coiiidia w ith Ioiik spiiu-s oii the snrIiKr, hiMiX ; K). 
ccphatitrvm racemosvm. Kluhoso vpoi.niKial head with nK‘ro>poiaiiKia 011 it, htHtX. 


<3 
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«18/9) arc usually up lo.l limes larRor than M. oNongisponis. Reasons for reroRnizinR 
cl8'9; beinK relaletl to M. muceJo is that they have many characters in common: 
ta',. sporangia very large, (b). with many needle-shaped crystals on the surf.ace of 
sporagium, (c). columella oval-shaped, (d). sporangiospores large, elongate or oval. 

9. Mucor piriformis Fischer. Kabenhorsl. Krypt. FI. 1: 191. 1892. 'Gilman 19r»7: 

Zycha & Siepmann 1%9; Liu & Yang 1973). FM. II, Fig. 1. 

Turf wooly, at fir.st white, later yellowish, about I cm high: sporangiophores 
simple. Sfv 38/1 in diameter, with a few side branches when old: .sporangia 7.> IWV* 
in diameter, globose, hyaline when y«>ung and becoming olive with age: sporangial 
wall finely echinulale, quickly dissolved: columella pear-shaped. .">0 lOOxtMl llfi/i: 
sporangiospores elongate «»r oval. (> 7x8 ll/« (l:1.3-2): zygospore and gemmae not 
observed. :821(1)'. 

10. Muror sp.. PI. II. Fig. 2 3. 

Turf gray, very low. not dense, about 2 mm high: sporangiophores with slightly 

curved side branches, sporangia on terminals, with septa at the site where branches 
f«)rk. sporangiophores 18 3;')/i in diameter: sporangia globose, bl.ack when mature, 
•to 100/« in diameter: sporangial wall irregularly fragile: columella dome shaped, 
size varies with the size of the sporangia: sporangiospores rounded, 6-7/i (max. 
lO/i) in diameter: zygospores and gemm.ae not observed. ,'833;i)). 

83)1(1) is an unknown species, there is no known species of Sfmor having these 
characters, therefore 833(1) may he new to Taiwan. 

11. Mucor varianH Povah. Bull. Torrey Bot. Cl. 44: 297, fig. 1-6, 1917. (Zycha &• 

Siepmann 1969). PI, II, Fig. 6. 

Turf at first white, later light gray, about 2.7 cm high, sporangiophores branches. 

6 ir>/i in diameter: sporangia globose, hyaline when young and becoming dark brown 
at maturity, about -19 lOd/t in diameter: sporangial wall easily dissolved, leaving a 
collar: columella subglobose, 21 IO/( in diameter: sporangiospores of irregular shape, 
oval, elongate, or subglobose. size variable. 2 r>X3-7/«: zygospore and gemmae not 
observed. (813(C)). 

12. Ooemannia sp., PI. II. Fig. 4 .'i. 

Turf pale yellow: vegetative hyph.ie septate, with branches: sterile branches 

usually anchored to the substratum and forming rhizoids: sporogenous branches 
up to 2 mm high, with septa. 13-17/1 wide: sporocladia arranged in a ctimp.ict 
cluster on the sporangiophore: sporocladial stipe 1 celled. 6-7X1-1 20/i: sporocladia 
composed of 7 8 cells (excluding the stipe), •1-5X.32-50/«. .slightly sigmoid: pseu- 
dophialidcs 3-txl.f)/*: sporangiola fusiform, arcuate, l l.-lx 1.8-2/<: zygospore and 
gemmae not (»bserved. (83-1(1)). 

8.31(1) is a curious species of Cocmaiisia isolated in our present study, its most 
distinguishing character is its arched, fusiform sporangiola. It is considered as 
new to Taiwan. 

13. Cunninghamella eehinulata (Thaxter) Thaxter, Khodora. 5 : 98, 1903 (Gilman 

1957: Zycha & Siepmann 1969: Yang & Liu 1972). PL II. Fig. 9. 

Turf at first white, later light gray, up to 1.1cm high: rhizoids present: vege¬ 
tative hyphae with side branches: conidial head oval or globose, about 35x10/« 
(max. -15x50/i); conidia light colored, oval or globose, average 12.5/« in diameter 

max. 17/i), with long .spines on the surface, spines up to 3/( long, immature conidia 
.sometimes smooth: zygospores and gemm.ie not observed. (85(1)). 

14. Cunninghamella elegans Lendner. Mucor. Suisse,, 159. f. 58, 59. 1908. (Gilman 

1957: Zycha & Siepmann 1969). PL II, Fig. 7 8. 


R2 


TAIWANIA 


Vol. 19, No. 1 


Turf at first white. later gray, about 3 cm hiRh, vegetative hyphac containing 
many oil droplets: rhizoids present; conidiophores erect, without side branches or 
if with side branches arranged in a whorl: conidial head 80 120x100-150/i in 
diameter, oval, with short spines on the surface to which conidia arc attached; 
conidia lemon-shaped or spherical, 8.75-13.75x 11-18 /i, with short spines or smooth; 
hctcrothallic: zygo.sporcs and gemmae not observed. (#6(1), #3-1(2), #20(6)). 

15. Mortierclla ramanniana (Moller) Linnemann var. ramanniana (Evans 1971; 

1972) PI. ni. Fig. 1-2. 

Turf very short, less than 2 mm, velvety, at first white, later becoming carmine- 
reddish-brown; the margin of colony at first white, later gray; sporangiophores 
simple, 3 7/1 wide; sporangia small, globose, 15-25/1 in diameter, copper-red, wall 
smooth, unequally diffluent; sporangiospores ellipsoidal or oval, 2 x 3 /i: columella 
spherical, 6 -IO /1 in diameter, collar present: chlamydospores numerous, globose or 
ovoid; mycelium and sporangiophores frequently septate; giant cells present (#20 

(D). 

Mortierella ramanniana (Muller) Linnemann var. ramanniana (Evans 1971; 1972). 

PI. Ill, Fig. 3. 

Turf very low, less than 2 mm high, velvety, at first gray, later reddish-brown, 
the margin of colony grayish-white; sporangiophores simple, side branches rarely 
present, 3-7/i wide; sporangia small, 12-22. 5/i in diameter, globose; sporangial wall 
smooth, easily dissolved, leaving a collar; columella present, with a septum, about 
17-21/4 beneath the sporangium; sporangiospores oval, 3x4-5/i in diameter, spore 
mass grayish-brown; zygospores and giant cells not observed: gemmae rarely present. 
(#20(3)). 

16. Mortierella ramanniana (Mollcr) Linnemann var. PI. Ill, Fig. 4-5. 

Turf at first grayish-white, later light grayish-brown, with grayish white mar¬ 
gins, less than 1 mm high; sporangiophores usually branched, 2-4/i wide; sporangia 
globose, 11-17/4 in diameter; sporangial wall easily dissolved, leaving a short collar: 
columella not easily observed, even under the oil immersion; cross wall present, 
about 55-80/4 (max. 102/i) beneath the sporangium; sporangiospores globose, 2 - 2 . 5/4 
in diameter, spore mass grayish-brown; giant cells and zygospores not observed; 
gemmae rarely present, (# 20 ( 2 )), 

Three isolates of Mortierclla ramanniana were identified. They have some 
characters in common, such as; turf very low, less than 2 mm, velvety; sporangia 
and sporangiospores very small; collar not distinct. There are three varieties of 
Mortierella ramanniana: Mart, ramanniana var. ramanniana, Mort. ramanniana vzr. 
autotrophica, and Mart, ramanniana var. angulispora. The turfs of #20(1), #20(3), 
Mart, ramanniana var. ramanniana. Mart, ramanniana var. autotrophica were all 
red colored, a comparsion of them is given in Table 11. Evans (1972), reported that 
Mart, rananniana var. ramanniana stops growth at 35*C, but Mort. ramanniana var. 
autotrophica does not. Because #20(1), #20(3) both stopped growth at 35®C, they 
were both named Mort. ramanniana var. ramanniana, but there are several differ¬ 
ences between them, such as spore size, turf color, etc; so they are listed separately. 
As to #20(2), the turf color, branching form of sporangiophores arc like Mort. ra¬ 
manniana var. angulispora, but the spores of # 20 ( 2 ) are rounded and scare different 
from the angular spores of Mort. ramanniana var. angulispora. Therefore #20(2) 
is recognized as an unknown variety of Mort. ramanniana. 
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Table II. Comparison of characters between $20(1), $20(3), Mart, ramanniana 
var. ramanniana and Mart, ramanniana var. autotrophica. 


Turf cotor 

Spore sire 

Spore shape 

20(1) 

red-carmine brown 

2x3/* 

ovat 

20(3) 

reddish brown 

3x4-5/* 

oval 

Mart ramatmiona var. 
ramanniana 

vinaceous brown 

2x4,* 

(1.5-3 X2.5-5.5/*) 

oval or ellipsoid 

Mart, ramanniana var. 
autotrophica 

pate Congo pink 

2-3,* 

1 spherical to irregular 


Table III. Differences between $18(9) and Mucor oblongisporus of 
Naganishi. 


1 18(9) 

Af. oblongisporus 

Sporangia! size 

j 160-650/* 

200it or less 

Sporangial wall 

1 difficult to rupture 

easy to rupture 

Turf height 

1.5cm 

2.5cm 

Sporangial color 

hyaline 

' pale yellow becoming yellowish-brown 


17. Rhizopus arrhizus Fischer, Rabenhorst Kryptog. FI., 1: 253,1892. (Gilman 1957: 

Zycha & Siepmann 1%9). PI. Ill, Fig. 6. 

Turf at first white, later becoming gray or grayish-brown; sporangiophores 

brown, usually simple, sometimes 2-3 in a cluster on the stolons; stolons do not form 
nodes at constant distances, bearing sporangiophores at the nodes; rhizoids arising 
from the nodes opposite to sporangiophores, are not very well developed; sporangi¬ 
ophores 0.28-0.9 mm long, 7.5-12.5/< wide; sporangia at first white, later black, 48-80/1 
in diameter; sporangiospores oral, angular, more or less striated, 4-6/i in diameter; 
gemmae and zygospores not observed; grows well over ZTC ($5(5)). 

18. Rhizopus nigricans Ehrenberg, Nova Acta Acad. Leop. 10.1: 198,1820. (Gilman 

1957: Zycha & Siepmann 1969: Yang & Liu 1972) PI. Ill, Fig. 7-8. 

Turf at first white, later brownish-black, with creeping stolons; rhizoids well 

developed, occurring at the nodes; sporangiophores arising opposite the rhizoids, 
internodes 1-2 cm long, sporangiophores rarely single, usually united in groups of 
2-5, 2-4 mm high. 25/i wide: sporangia globose, at first white, black at maturity; 
columella broad, hemispherical, depressed, about 90 x 135/«: sporangiospores oval, 
rounded, angular, with striae on surface, sizes unequal, 7-9xl0-13/«; no growth 
above 37”C;, zygospores and gemmae not observed. ($7(5), $20(5), $33(4)). 

19. Syncephalastrum racemosum Cohn ex Schroter. Kryptogamenfl. Schlwa. 2, 1: 
217. 1886 (Gilman 1957; Benjamin 1959; Zycha & Siepmann 1969). PI. II. Fig. 10. 
Turf at first white, later grayish, about 6 mm high, sporangiophores with many 

side branches, arranged in sympodia, lacking cross walls above the divisions of the 
lateral branches; sporangial head oval, 25-75/« wide, with numerous short warts on 
the surface, to which the merosporangia are attached; merosporangia about 18-30/1 
in length; within which 5-10 spores are arranged in a linear row, when merosporan¬ 
gia become detached from the warts, the sporangial walls are invisible: sporangio¬ 
spores 2.5-3/I, mostly angular; zygospores and gemmae not observed. ($4(5)). 
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Plate III. 1 - 1 !. Morticrclla ramanntami \.ii runMiinimia tsioCIM: I. ^|■ol.111^1.1. v|i<iios, 

.MHlX; ;i. Morlirrrlla nimtjniiuiiia v;ii . ramauuiatut MmX ; f,. .Mortii irlt>i 

ratmutiiaiut v.ir.; 1. spon-v, K!ri«»N; U. loliiiiwll.i. li. Rhuottm. arrhuus: 

with s|ii.iii<l MiiLur. 1‘jrmX ; 7-8. Riiuofiui nigricaiii V. will) slii.iud miiI.icc. 

rjr>l»X; 8. will (Icvoloiifd rlii/iii<l>, r„'r*X; HH). Zyg.trhyurhus tmu'Ucri. *». /yKuspiMC 
with iiiu-qiiiil iiOpX; lo. ^porl•^, fKKiX. 






M*v. 1071 


Ho t! at. - Slii(Iir« nn ihr Miirornli l'oI.-ilr<l 


8r. 


20. ZyflrorhyiichuK ino«lleri Vuillcmin, RuH. Sor. Myrol. Franco. 19: 117. 1903. 

(Gilman 1957; Hcsscitino 1939; Zycha & Siopman 1969). PI. HI. Fijf.9 10. 

Turf at first white, later Kray, about 1.3 cm hij(h. sporanRiophores branched, 
10-12.5/1 wide; homothallic, zygospores and sporangia arising on the same hyphae; 
sporangia globo.se. black at maturity, 26 35/< in diameter (max. .58/i); sporangial 
walls smooth, not easily dissolved; columella globose, smooth. 17.5x18 32.5/(, 
collapsing when sporangial walls rupture; sporangiospores smooth, oval. 3/«x5/i; 
zygospores globose, 30-35/1 in diameter, arising from the surface of substrate, or 
on aerial hyphae, dark brown, with numerous warts on the surfaces, warts 3 •!/« in 
length; suspensors unequal, the larger one recurved, smooth, 17 30/« wide; gemmae 
not observed, (clf2), «13'8)). 


Key to the species of Mucorales isolated from Yang-ming-shan humus: 


Multi-sporccI spor.-ingia present.(2) 

(Inly mono'-^pored sporangia (ronidia) present. (.1) 

Sporanain atotsise or pyriform . (1) 

Sporangia rylindriral, spores arranaed in a linear form; rhiroids 

poorly developed. Sync*phalaitrum raremofum 

Conidia arnwing on llie surface of a globose coiiidial head ..'i) 

Conidia growing on a sporncladium . Cornmmia sp. 

Columella distincl: rygopores naked or with a few appendages .(r,| 

Sporangia siu,all; columella not veiy ilistinct, soiiielime invi'ihle. 

tort very low, less than 2 mm . Morlitrella ri:mannuinii 

Conidia with dense long spines . CuntttnghamrHa rrhinulaln 

Conidia with sh«irt spiufs .. Curttiingfuimrila cfcg.tnr 

Rhizoids and stohins present . VI 

Khi/oids and sioltins absent .(St 


7. Spores .. . .Rhizupui arrhizus 

7. Sjjores H>-i:t,ii. lihizopuf rtigru-.m.i 

8. Zygospore with equal suspensors.(t|) 

H. Zygospore dark blown, with unequal suspen'or'. Zygorhvm-hut morllori 

‘1. Ilomothnllic. Muror gfurmris 

•I. Ileterolballit' or not hoiuolluillic. vltl) 

III. Spore' glolMi>e. (in 

lit. Spores not always globose.(12) 

11. Turl hiw, about 7 nim. Mucor jamsfui 

11. Turf about 3 mm in bigh.. Mucur lampnirporui 

11. Turf about 2 nim in bigh. M$$cor rp. 


12. Spores with variable sha|H-s.(i;i) 

12. Spores with •■omewhal distinct shape.vlll 

i;j. Turf u|> to 3 cm high.. Muror hftrrofporus 

i:{. Turf less than 3 cm high. Mucor iviroiNt 

14. Sporangia usually le" than loti/i in diameter.(I.'".) 

11. Sporangia larger.(Ill) 

l.'i. Spores elongate (1:2-2. 7).. Muror advfiililius 
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15. Spores ovni (1; 1.2-1.7) . Mucor cortkolits 

15. Spores ellipsoid or eloORate (1: 1.3-21 . Mucor tuteus 

16. Spor.intiia less than 150;i in (liameler. Mucor Piriformh 

16. Sporangia larger than 150^ in diameter. Mucor mucedo 


DISCUSSION AND CONCLUSION 

1. In the early staples of our work, CA. CMA, and Martin’s medium were used to 
determine which was the best medium for growing mucoraccous fungi. The 
results showed that these three media were all good for Mucor growth and 
isolation. The reason is that their turfs become luxurious and dominant over 
other microorganisms thus making isolation easy. Since CMA and CA are easier 
to prepare than Martin’s medium, they were more frequently used for isolation 
in this study. 

2. There are many species of Mucoraceous fungi inhabiting the acidic humus in 
Yang-ming-shan and most of them belong to the genus Mucor. The frequency 
of isolation for each species is given in Table I. Almost all of them are hetero- 
thallic, only Mucor genevensis and Zygorhynchus moelleri are homothallic. 

3. From the results, we conclude that further studies will likely reveal many other 
undiscovered species. 

4. Mortierella ramanniana has been described as a fungus characteristic of acid 
sandy podzols. The pH range for the best growth of this species is between 
pH 3,3 and 4.1 (Evans, 1971). Because the soil samples being studied were acidic 
humus, the frequency of isolation of this species was very high. 

5. The frequency of Mucor jansseni was also high. It is concluded that the optimum 
pH range for this species was within the acidic range. But its exact pH range 
has not been tested. 

6. The growth rate of Coemansia sp. was rather slow. On the original isolation 
plate, 2-3 weeks after the other mucoraceous fungi turf were beginning to wilt, 
the turf of Coemansia began to appear as a delicate, yellow, tufted colony which 
could be seen with the naked eye and was isolated under the dissecting micro¬ 
scops, 

7. Work is now in progress on studies of mating in related species, and the zygo¬ 
spore formation of isolated species. 
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